Objective: We noted unusual cases of vocal fold polyps originating from the center of vocal sulci and propose a possible etiology for the development of these lesions.
INTRODUCTION
and voice. The clinical presentation of mucosal vocal fold lesions varies widely and many are only first noted under high power microscopic magnification in the ope rating room. [1] [2] [3] Although it is well accepted that some mucosal lesions are congenital and others are acquired, it is often challenging to know the true etiology of mucosal lesions. 4- 6 We noted three unusual cases of a vocal fold polyp originating from the center of a vocal fold sulcus and propose a possible etiology for the development of this lesion.
MATERIALS AND METHODS
Three patients presented to our office with complaint of acute onset dysphonia. An exophytic mucosal lesion originating from the center of a vocal sulcus was noted on intraoperative examination (Fig. 1 ). Patients were treated with microflap elevation and excision of the vocal fold lesion and sulcus. The tissue was sent for histopathologic analysis.
RESULTS
Patient demographics included two Hispanic females and one Caucasian male. Ages at presentation were 25, 44 and 51 years. One patient was a professional voice user and the other two were described by their family as excessively talkative. All patients had voice improvement following surgery. Physiologic mucosal wave formation had returned over subsequent follow-up visits. Histological evaluation of the vocal fold specimens showed a fibri nous and hemorrhagic stroma with dilated vascularity covered by a parakeratotic squamous epithelium with acute inflammation suggesting an acute or subacute process (Figs 2A to D).
DISCUSSION
We noted three patients with exophytic mucosal lesions originating from the center of a vocal sulcus. Patients' history and pathology suggest an acute or subacute process. Although the exact etiology of developing a polyp within a vocal sulcus is unknown, we propose that this lesion results from acquired stress on a congenital sulcus. In 1983 Bouchayer proposed that vocal fold sulcus, cysts and bridges are not independent entities and that the three lesions originate from a single process that incorporates both acquired and congenital processes. 5, 7 He considered epidermoid cysts to be congenital in origin and that a vocal fold sulcus forms following phonotrauma with subsequent cystic rupture. Like Bouchayer, we believe that the lesions seen in our patients result from excessive stress on pre-existing lesions; however, we propose that the vocal fold sulcus was pre-existing. Mucosal vocal fold vibrations impose marked mechanical stress on the epithelium with maximal shear forces generated within the superficial lamina propria. [8] [9] [10] [11] [12] [13] As the epithelium reaches its maximum position, the mucosal epithelium abruptly decelerates and reverses directions, generating a whiplash-like effect on the epithelium. 8, 13 Repeated phonotrauma on pre-existing sulcus could result in focal weakness to its attachment at the lamina propria. Furthermore, pre-existing structural lesions alter normal mucosal wave aerodynamics leading to greater impact to the epithelium. Recurrent phonotrauma could result in focal weakness and separation of sulcus attachment at the lamina propria resulting in partial prolapse of the epithelium and subsequent polypoid lesion within the center of a vocal sulcus (Figs 1 and 3) . While the sulcus in the above patients could have also developed from a ruptured cyst, it is also plausible that the observed sulci were congenital in origin. In 1996 Ford classified sulci into three subtypes. 14, 15 A type I sulcus is physiologic. It does not adhere to the underlying lamina propria and is usually incidentally noted. By contrast, a type III sulcus, sulcus vocalis, is characterized by a pit shaped sulcus at the medial edge of the vocal fold and generally tracts laterally. The epithelium in a type III sulcus is strongly adherent to the deeper layers of the lamina propria. These mucosal lesions are commonly symptomatic and associated with varying degrees of inflammation. Bouchayer's theory regarding the etiology of a sulcus vocalis, generally refers to a type III lesion. 7, 14, 16 By contrast, a type II sulcus, sulcus vergeture, is far less adherent to the lamina propria. It has a thin overlying mucosal epithelium and demonstrates only focal loss at the underlying superficial lamina propria. Despite the apparent similarities of type II sulcus and a type III sulcus, the two are thought of as independent entities. Numerous studies have noted type II lesions within the same family members and they are commonly believed to be hereditary in origin. [17] [18] [19] [20] [21] Further evidence of congenital sulci was noted in excised neonatal larynges. 22 Silva et al examined 56 larynges for evidence of congenital anomalies. Five of six observed abnormalities were microdiaphragms and one was a vocal fold sulcus. Although we cannot discount that further mucosal alterations may present later in development, it is interesting to note that they did not note the presence of any congenital vocal cysts. Findings by Sato and Hirano also suggest that sulci result from developmental anomalies. 23 They examined the vocal fold epithelium by electron microscopy and noted alterations to the macula flavae in vocal folds containing sulci. The maculae flavae is instrumental in vocal fold growth, development and aging, and alterations to the macula flavae resulted in abnormal production of collagen and elastic fibers within the vocal fold epithelium. These observations are unlikely to result from external stimuli alone. 24 Other studies have also noted associations between the presence of vocal fold polyps and pre-existing mucosal alterations. 25, 26 Eckley et al reported that 51% of their patients with polyps had some pre-existing vocal fold alteration and sulci were the most commonly found lesions. 27, 28 Another study of 280 patients with vocal fold polyps found a 6.4% prevalence of a concurrent vocal fold sulcus. 29 It is thus possible that observed lesions resulted from acute phonotrauma to pre-existing type II congenital sulcus. Nevertheless, our theoretical construct has numerous limitations. We suggest an explanation to an observed phenomenon and are limited by our ability to use objective data to prove this theory. As such, the observed lesions could have just as well developed from trauma alone. It is also possible that a phonotraumatic polyp exerted repeated stress to the underlying lamina propria causing scar and subsequent development of a vocal fold sulcus. We must also acknowledge that our numbers are extremely low and reflect an observation seen only in three patients. By contrast, Bouchayer's work was founded on observations of 157 patients and pathologic specimens which informed his proposed hypothesis. Further investigations are thus needed to elucidate the exact etiology of these observed vocal lesions.
CONCLUSION
Although the pathophysiology of the observed lesions is unknown, we speculate that they originate from a process that incorporates both acquired and congenital theories. We propose that repeated phonotrauma to a pre-existing vocal sulcus predispose patients to develop a vocal fold polyp within the center of this lesion and suggest that the preexisting lesion is a type II congenital sulcus.
